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Abstract
Objective: Pregnant women and unborn babies are at increased risk of complications from influenza, including pneumonia,
yet in the UK, uptake of flu vaccination amongst this population remains <50%. Pregnant women hold beliefs about risks of
flu and efficacy of vaccination that consistently predict them to decline vaccination. This study aimed to develop a theory and
evidence-based intervention addressing these beliefs to promote flu vaccine uptake.
Methods: The intervention was developed by behavioural scientists, pregnant women, midwives, clinicians and Public
Health professionals, informed by Intervention Mapping. Six predefined steps were performed in line with Intervention
Mapping.
Results: The intervention is an animation addressing beliefs about risks of flu and efficacy of vaccination. Preliminary
testing using qualitative methodology indicates the information within the animation is appropriate, and the animation is
acceptable to pregnant women.
Conclusions: This is the first known intervention for pregnant women, aiming to increase flu vaccination through addressing
risk and efficacy appraisals. It has been implemented within seasonal flu vaccination campaigns during 2018/19 and 2019/
20 within one geographically and ethnically diverse area of the UK.
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Introduction
Due to physiological and immunological changes asso-
ciated with pregnancy, pregnant women are at
increased risk of serious illness, hospitalisation and
mortality because of associated complications.1
Maternal flu also has serious implications on the
health of the unborn baby, increasing the likelihood
of stillbirth, neonatal death, premature birth and
below average birth weight.2 Since 2010, pregnant
women in England, and in the whole of the UK have
been classed as an at-risk population by the Joint
Committee on Vaccination and Immunisation
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(JCVI)3 and are routinely offered annual, free flu vac-
cinations. Flu vaccinations have been proven to be safe
at any stage of pregnancy4 and generally have a good
record of effectiveness.5 Despite this, uptake of the sea-
sonal flu vaccination amongst pregnant women has
consistently fallen short of the 75% target since it
was set, with only 45.2% of pregnant women receiving
the flu vaccination during the most recent 2018-19 flu
season in England.6 Socio-demographic factors may
impact the uptake of flu vaccination.
Previous literature has shown that pregnant women
who are of non-white ethnicity, at or below the poverty
line, and with a lower educational level were less likely
to receive the flu vaccination.7–9 Other barriers to vac-
cination amongst pregnant women include fears
around the safety of the flu vaccination, including per-
ceived risks to themselves or their unborn baby,2,7 a
lack of recommendation from a GP or midwife,2,9,10
and differing organisational strategies and interven-
tions offered by healthcare providers.11,12
Risk appraisals are defined as ‘people’s beliefs about
a potential harm’.13 Health Psychology theories (such
as the Health Belief Model,14 Protection Motivation
Theory,15 and the Extended Parallel Processing
Model16) propose that protective behaviours can be
increased through increasing individuals’ beliefs about
the risk of harm. Recent meta-analytic evidence indi-
cates that increasing risk appraisal may be a potentially
effective way to increase vaccination uptake albeit with
small effects.17–19 Efficacy appraisals are perceptions
made by an individual, consisting of response efficacy;
the ‘ability of the recommended behaviour in reducing
the threat’, and self-efficacy; ‘beliefs about one’s ability
to perform the risk-reducing behaviour’.13 Health
Psychology theories suggest that under circumstances
where the target populations’ efficacy appraisals for the
recommended behaviour are either low or unknown,
efforts should be made to increase these in conjunction
with risk appraisals to avoid occurrence of a counter-
productive effect on the health behaviour.15,16 This
counterproductive effect is theorised to occur when
people’s beliefs about the risk of harm are heightened
but they feel either unable to perform the required
behaviour to remove that threat or that the recom-
mended action is ineffective.
Technology use and accessibility is advancing rapid-
ly, with 87% of all adults using the internet daily or
almost daily during 2019, and with almost two thirds of
households in the UK having access to mobile broad-
band.20 These statistics reflect growing acceptability
and familiarity with the internet, indicating that digital
interventions are likely to be an engaging and wide-
reaching mode of delivery for health interventions.
Advantages of digital interventions include the flexibil-
ity of delivery (both in terms of location and time) and
anonymity.21 Furthermore, digital interventions have
been found to be effective in reaching people who are
less inclined to access face-to-face interventions, and
when the content is of a sensitive or personal nature.22
In addition to evidence indicating that digital inter-
ventions are likely to have good reach, recent research
has also demonstrated their efficacy in increasing the
uptake of a range of health promoting behaviours
including smoking cessation amongst pregnant
women, self-management of asthma symptoms and
physical activity and diet in cancer patients.23–25
Interventions using digital methods of delivery
expand the possibilities of communicating risk infor-
mation, and have the advantage of easy distribution
and wide reach due to the pervasive nature of internet
use.
Previous research shows that risk messages that are
visual and engaging are more effective in changing
appraisals of risk.26 In addition to this, risk informa-
tion that is provided purely statistically, is not reliably
understood.27 The use of an animation or video pro-
viding narrative and engaging material, rather than list-
ing facts and statistics alone, is likely to be an effective
approach to motivate a change in behaviour.
Interventions that use vivid images and scenario
based information, have been shown to be more effec-
tive at increasing appraisals of risk, and the subsequent
adoption of preventative behaviour.28,29 Furthermore,
visual content may elicit feelings such as worry about
the potential dangers flu can cause. In line with the
Risk as Feelings theory, engaging with a visual inter-
vention may trigger anticipatory emotions which moti-
vate the individual to carry out the protective
behaviour,30 which in this case may encourage the indi-
vidual to make the decision to have the vaccination.
Such interventions can include visual and engaging ele-
ments, and have the potential to trigger anticipatory
feelings of worry, making a visual intervention a rea-
sonable format for an intervention to target flu vacci-
nation uptake amongst pregnant women.
In 2014, Coventry University was approached by
Warwickshire County Council (WCC) and Coventry
City Council (CCC) public health departments and
commissioned to develop an animation for pregnant
women on flu and the flu vaccination. The aim specif-
ically was to develop an intervention (in the form of an
animation) that could be used as one part of a wider
annual flu vaccination campaign to increase flu vacci-
nation uptake locally amongst this at-risk population.
Uptake across Coventry and Warwickshire is similar to
national uptake, with 48.4% of pregnant women
receiving the flu vaccination during 2018/19 in
Coventry and Warwickshire.31 Involving the target
audience in the design and development of an interven-
tion (also known as co-design), has been shown to
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result in improvements in the relevance and appropri-
ateness of the finished intervention.32 This article
describes the development of the animation; the first
known intervention aiming to increase the uptake of
the flu vaccination amongst pregnant women by target-
ing risk and efficacy appraisals.
Method
Overview
The current intervention (referred to from this point
onwards as ‘the animation’) was designed using the
Intervention Mapping framework.33 Intervention
Mapping is an approach to the development of
theory- and evidence-based health behaviour change
interventions, with an emphasis on the benefit of com-
munity participation, and involves six iterative steps
and takes an ecological approach to develop multi-
level interventions.34 Intervention Mapping fits in to
the Medical Research Council (MRC) guidelines for
developing complex interventions.35 Table 1 shows
the steps involved in Intervention Mapping.
Multiple methods are applied across a series of steps
based on Intervention Mapping. These methods,
described below, include primary research, secondary
research and consultation, and were applied and revis-
ited throughout the development of the intervention.
Step 1: Needs assessment
The research team consisted of two behavioural scien-
tists with experience in intervention development and
health research. The research team were responsible for
developing the content of the animation, and making
design and content decisions throughout.
Health psychology theories,14–16 and meta-analyses
that examined the influence that risk and efficacy
appraisals have on behaviour17–19 were used to
inform the selection of behavioural determinants to
target, that would work to increase risk appraisals.
Recent evidence shows that current interventions are
not effective in increasing vaccination intention or
behaviour. It was noted that many of these interven-
tions did not target an increase in efficacy appraisals,
which may have led to interventions having a counter-
productive effect on behaviour.36
Review of existing literature revealed that little was
currently known about how pregnant women perceive
the risk of flu and the benefit of the flu vaccination.
Qualitative work, consisting of interviews with 24 preg-
nant women, recruited from hospital antenatal clinics
and social media sites was conducted to fill a gap in the
current research by providing insight into the beliefs
(categorised using the Illness Risk Representation
(IRR) Framework37,38 to establish what beliefs are
underlying estimates of likelihood and severity of flu.39
Step 2: Defining the intervention objectives
The intervention goal was discussed by the steering
group and agreed upon. The steering group consisted
of the research team, plus an additional health psychol-
ogist, a Midwife and Research Fellow and a
Consultant in Public Health from the local authority.
The research team discussed the intervention goal, and
what was required by individuals to achieve this goal,
and subsequently identified the performance objective.
The performance objectives were discussed and con-
firmed with the steering group.
Developing the matrix of change objectives. A matrix of
change objectives (see Table 2) containing the beliefs
that need to change, related to each determinant (risk
and efficacy appraisal) in order to change the perfor-
mance objective was developed by the research team.
Step 3: Designing the intervention
During initial planning, WCC and CCC conveyed their
requirements. They specified that they would like the
amination to include clear ‘plain English’ information
on the risk of flu during pregnancy, and how the flu
virus causes flu. They also required that factual infor-
mation about flu was provided that was consistent with
their existing public health campaigns. In parallel with
capturing the requirements of the commissioners, the
team set about identifying active intervention content
capable of achieving changes in risk and efficacy
appraisals.
Selection of behaviour change techniques. The Behaviour
Change Taxonomy40 was consulted by the research
team to identify suitable Behaviour Change
Techniques (BCTs) to change the selected determinants
of vaccination (risk and efficacy appraisal). This pro-
cess was further informed by the results of a recent
consensus exercise conducted by experts in the field,41
in which the level of agreement for the links between
BCTs and mechanisms of action was established. In
this exercise, consensus was considered to have been
reached if 80% or more agreement in the exercise was
achieved. This allowed the research team to identify
and select BCTs (where there was ¼>80% agreement
that the technique could change risk and/or efficacy)
for inclusion in the animation, which helped to shape
the content of the animation (by ensuring that each
BCT was addressed by elements of the animation).
The research team checked throughout the































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































development process to ensure that the BCTs chosen
were still present in the animation.
Consultation with experts. A workshop with experts was
run to generate ideas for the practical applications
(components of the animation that convey the mes-
sages) that will target the change objectives. Experts
were presented with information about the need for
the animation, and preliminary plans for it, and were
asked to provide feedback and thoughts on the pro-
posed content and structure. Experts attending the
workshop were those working in pregnancy related
public health research, and in the design and implemen-
tation of Public Health interventions. Attendees of the
workshop included two behavioural scientists, a mid-
wife, a Health Protection Officer, and four representa-
tives from Public Health England and Coventry and
Warwickshire Clinical Commissioning Group. A work-
shop was also held with pregnant women (recruited to
participate in patient and public involvement (PPI)
activities from hospital antenatal clinics) to discuss
the suitability of the proposed practical applications.
Both experts (Clinicians, Public Health Professionals
and Midwives) and pregnant women were also con-
sulted repeatedly at various points throughout the
design and development of the animation process.
Step 4: Producing the intervention
Development of content. The agreed practical applica-
tions resulted in six components of the animation
being specified. The development of each component
and content for each was informed by extensive con-
sultation with pregnant women, midwives, clinicians
and Public Health professionals.
A design company was commissioned to create the
animation following open tender and interview process.
The successful design company worked closely with the
research team to develop the look and content of the
animation. In total, 14 pregnant women, ten midwives,
four clinicians and four public health professionals
commented on and provided input at various stages
of the development of the animation. Consultation
was sought a number of times with these groups
about the content, the visual representation of the flu
virus and the characters, the wording of the script and
the structure and ordering of the animation. Some of
the changes that were made to the animation, as a
result of the consultation included changes to the col-
ouring of the characters and the background, changes
to the voices used for some of the characters and
changes to the ordering of the components in the ani-
mation. All feedback from consultation was discussed
by the research team, and any decisions were made
after consultation with the wider steering group.
Acceptability study. Qualitative interviews with twelve
pregnant (or recently pregnant) women (recruited
from earlier qualitative work, and via social media)
were conducted to find out the acceptability of the ani-
mation prior to making final changes. Institutional eth-
ical approval was received for this study. Participants
all provided consent prior to interviews. A total of
twelve pregnant or recently pregnant participants
were interviewed, either face to face or using remote
video calling. Participants were asked to watch the ani-
mation (either on researchers’ laptop in face-to-face
interviews, or by being sent the animation by email
immediately before the interview). Thoughts on the
content, length and information within the animation
were gathered and responses were analysed using con-
tent analysis.
Results
Step 1: Needs assessment
Overview. The priority population for the animation
was determined as all pregnant women, shown in the
Logic model of the problem (Figure 1).
It was intended from the outset was that the anima-
tion would form part of a wider flu campaign delivered
by Warwickshire County Council (WCC) and
Coventry City Council (CCC).
Evidence review. Table 2 shows the determinants that
were identified as the basis for the animation, informed
by health psychology theories15,16 and a review of exist-
ing literature. A review of the evidence included meta-
analyses17–19 that found that increasing risk appraisals
(specifically estimates of vaccination severity and like-
lihood) are potentially effective in increasing vaccina-
tion uptake (although with small effects).
Qualitative work, consisting of interviews with 24
pregnant women, (each lasting between 20 and
60minutes) aiming to further understand the beliefs
pregnant women hold about flu and the flu vaccination
provided information about what determinants would
be targeted by the animation. Thematic analysis was
conducted on interviews, using the Illness Risk
Representation framework37,38 to categorise beliefs
that pregnant women hold about flu and the flu vacci-
nation, it was established that these women felt that
being pregnant did not increase their vulnerability to
flu and were largely unaware of the consequences it
could cause for themselves and their unborn baby.
They also often believed that the vaccination could
cause ill-health, and that it was a live vaccine.39 This
informed determinants that the animation will target in
an attempt to change risk and efficacy appraisals, and
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subsequently increase the uptake of flu vaccination in
this population.
Step 2: Defining the intervention objectives
Establishing intervention goal and programme objectives.
The intervention goal was agreed as ‘all pregnant
women to have the flu vaccination each flu season.’
The performance objective was confirmed as ‘pregnant
women decide to have the flu vaccination’.
Developing the matrix of change objectives. Table 2 con-
tains the matrix of change objectives agreed upon for
the animation.
Step 3: Designing the intervention
Selecting behaviour change techniques. Table 3 contains
the BCTs that were selected for inclusion in the
animation.
Consultation workshops. Feedback from the workshop
conducted with experts, and from the workshop with
pregnant women to generate ideas about the design of
the animation, resulted in a set of ideas about the prac-
tical applications that would form the content of the
animation, and informed the script and storyboard for
the animation.
Step 4: Producing the intervention
Overview. Ideas generated by the workshops led to the
identification of six components of the animation.
Ideas and content evolved through an iterative process
involved considerable input from pregnant women,
midwives, clinicians and public health professionals
(as described in the Method section). The components
of the animation were as follows: 1. Inform pregnant
women about how flu can be transmitted; 2. Inform
pregnant women about why they are more at risk
from flu whilst pregnant; 3. Inform pregnant women
about the consequences to themselves and their baby
should they get flu; 4. Inform pregnant women what is
in the vaccination; 5. Demonstrate to pregnant women
how the vaccination is administered; and 6.
Demonstrate to pregnant women how the vaccine
works to protect them from flu.
Details of finished animation. The basis of the finished
animation was the behavioural determinants, and the
beliefs that underlie these determinants. The finished
animation is approximately four and a half minutes
long, and is in full colour. It portrays the physiological
changes that take place during pregnancy and explains
why this makes pregnant women more susceptible to
flu. The animation provides an explanation of what the
consequences of flu are to pregnant women, and their
unborn babies. It continues by showing the journey of
a pregnant women deciding not to have the flu vacci-
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personal consequences this has for her. The animation
then shows what alternatively happens to her if she has
the flu vaccination, showing in detail the ingredients of
the vaccination, how the vaccine works, and how it
protects her and her unborn baby. Screenshots from
the finished animation can be seen in Figures 2 to 5,





Acceptability study. Findings from the qualitative accept-
ability study (consisting of interviews with twelve preg-
nant or recently pregnant women) were analysed using
content analysis, and showed that participants felt that
the animation was acceptable and provided relevant
information about flu and the flu vaccination at an
appropriate level to increase pregnant women’s knowl-
edge and understanding of the risks of flu and the flu
vaccination. Participants also felt that the animation
was likely to increase pregnant women’s intentions to
take up the offer of the flu vaccination.39 There were
minor changes identified as a result of the acceptability
testing, such as changes to colouring of background
and characters within the animation, and ordering of
the animation, which resulted in a final round of
amendments and minor changes being made.
Step 5: Implementation of the intervention
It was planned from the outset that the animation
would be embedded as one part of the wider WCC
and CCC 2018/19 and 2019/20 seasonal flu campaigns.
The animation was hosted on the WCC and CCC web-
sites and was used actively as part of their social media
campaigns.
Discussion
Summary of the animation design process
This paper describes the development of a theory and
evidence-based intervention to increase the uptake of
flu vaccination amongst pregnant women. The inter-
vention was shaped by considerable consultation with
pregnant women, midwives, Public Health professio-
nals and clinicians. The intervention design process
resulted in the production of an animation conveying
facts about flu and the vaccination, and detailing the
potential risks of flu during pregnancy. Risk appraisals
were targeted for change by informing pregnant
women: that they are more at risk from flu due to
physiological and immunological changes to the
body, how flu is spread, that flu can lead to serious
consequences to the health of pregnant women and
their unborn baby, the consequences of getting flu on
ability to work and carry out daily activities, and the
potential risk of spreading flu to vulnerable people
(such as young children). Efficacy appraisals were tar-
geted for change by informing pregnant women: that
having the flu vaccination is easy and is available at
any stage of pregnancy, that the vaccination is a deac-
tivated version of the flu virus and will not give them
flu, the ingredients in the flu vaccination, and that the
flu vaccination is a safe and largely effective way of
preventing flu during pregnancy.
The final version reflected comments and feedback
from pregnant women, midwives, clinicians and public
health professionals, following extensive consultation,
and this led to great improvements upon earlier drafts.
The suggestion made by pregnant women and mid-
wives, to reorder the scenarios to show in full the
impact of choosing not to get vaccinated, before
moving onto to the impact of having the vaccination,
makes the final animation clearer and easier to follow.
Inclusion of a resource for more information at the end
of the animation was suggested, which increases the
usefulness and professionalism of the animation.
Minor changes to language used to convey facts
about the safety, recommendation and administration
of the vaccination, made the animation more in-line
with existing Public Health messages and campaigns,
and more in line with current midwifery practice. The
process of making repeated versions was time consum-
ing, and increased the financial cost of the completed
animation, but was valuable to the overall usefulness
and appropriateness of the animation.
Strengths of the animation and the study
Previous research suggests that digital interventions,
such as websites, text messages videos and
computer games, are effective in changing health
behaviour.23–25 The animation has the potential to
have good reach due to the rapid increase in the use
of internet and mobile devices.20 This means that the
animation can be accessed easily, and by a large pro-
portion of the target population. Furthermore, the use
of evidence and recommendations in development
increase the potential usefulness of the animation, in
increasing vaccination behaviour amongst pregnant
women.
The current animation will have no implementation
costs and is easily embedded into the wider Public
Health flu campaigns. Despite being developed with
the intention to include the animation in campaigns
across Coventry and Warwickshire, it is in fact suitable
for all pregnant women in the UK (subtitles can be
enabled to overcome language barriers), as the content
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Figure 2. Depiction of how the heart and lungs change and move as a result of the development of the baby as pregnancy develops.
Figure 3. The midwife visits the pregnant woman and asks if she has had the flu vaccination and provides her with an information leaflet
to read about the vaccination.
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Figure 4. The pregnant woman visits the practice nurse and asks some questions about the flu vaccination before deciding to have it. The
practice nurse then administers the flu vaccine.
Figure 5. Depiction of the unborn baby in utero, with the illustration of the protection provided by the flu vaccination.
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and information is not specific to the geographic area,
and therefore could be shared on a wider scale.
The animation has the potential to be useful as a
resource for midwives too. Future plans for the anima-
tion include using it as an online resource to allow mid-
wives to disseminate appropriate information about flu
to pregnant women. Furthermore, if successful in
increasing the flu vaccination rates, it has the potential
to reduce the financial burden that flu in pregnancy has
on the NHS, by way of less pregnant women hospital-
ised due to serious complications, and less premature
births or neonatal care needed as a result of maternal
flu during pregnancy.
As the animation was subjected to thorough consul-
tation, and was designed in collaboration with various
stakeholders, it is a reflection of what pregnant women
want, and what midwives are happy to signpost these
women to.
A benefit of the process, is the consultation and col-
laboration with important stakeholders. Many advan-
tages of working co-creatively with the target audience
have been documented. In particular, collaborating
with people who will potentially use the product
increases the range of perspectives included, can lead
to unique and innovative ideas, and can better match
the end product with the need of the audience.32
Pregnant women, midwives, public health professionals
and clinicians were consulted at each stage of the pro-
cess. This approach to the intervention design helped to
increase the acceptability and appropriateness of the
animation for the target audience. Without the consul-
tation and the collaboration, the animation would
differ to the final product.
A strength of the intervention development process
lies with the chosen methodology. Intervention
Mapping33 is a robust process, using clearly defined
steps, resulting in an intervention that is theory- and
evidence-based, whilst grounded in the needs of the
target population. Using Intervention Mapping
allows for transparent reporting of the process, includ-
ing what was involved at each step, making it replicable
if required.
Weaknesses of the animation and the study
One weakness is the fact that other potentially impor-
tant determinants of behaviour (beyond risk and effi-
cacy appraisal) are not addressed by this intervention.
The animation was only designed to change appraisals
of risk, with no attempts made to change environmen-
tal factors, for example, GP surgeries vaccination strat-
egies, accessible clinic times,11 or influence from
healthcare professionals.42 This places the focus of
the intervention firmly on changing risk and efficacy
appraisals but as a consequence limits its potential
efficacy. However, this decision was also made in
light of discussions around vaccination behaviour
being a relatively simple health behaviour that individ-
uals are only required to perform once. Accordingly,
unlike for other behaviours such as physical activity, or
smoking cessation that require high levels of sustained
self-regulation, motivation was expected to have a
more direct relationship with action. Flu vaccination
behaviour itself is relatively simple to execute (i.e. the
process of being vaccinated requires little effort on the
behalf of the recipient, and only one dose is required
rather than repeated effort), and approaches of some
GP surgeries (such as vaccinating opportunistically)
make access to the vaccination easy and convenient11).
Furthermore, meta-analysis evidence suggests a rela-
tionship between intention and behaviour, showing
that a medium-to-large increase in intention, leads to
a small-to-medium increase in behaviour.43 This sug-
gests that intention to vaccinate is a suitable outcome
to address.
Ultimately this animation is designed to sit within
wider Public Health Campaigns in addition to being
used on its own. It is acknowledged that this animation
may be successful in changing flu related risk, but it
may be that changing risk alone, may not be sufficient
to change behaviour. The aim of this animation was
therefore to target an increase in intention to vaccinate,
with the acknowledgement that when placed within a
larger campaign, other elements (such as information
around the safety of the vaccination, or measures to
increase healthcare provider recommendation) may
compliment the animation and help motivate a
change in behaviour. A wider campaign would be
well placed to target a number of factors, including
environmental factors that influence the decision to
vaccinate amongst pregnant women.
A challenge lies with the length of the animation.
Initial plans were for the animation to be between
two and three minutes, but this was not possible. Due
to the amount of information covered, the completed
animation was longer than anticipated, lasting four and
a half minutes. Work has been conducted into opti-
mum lengths of videos, which suggests that audience’s
engagement peaks at 70% when the length is up to two
minutes in length, after which it drops. However, for
videos lasting four to five minutes such as the current
animation, engagement is still approximately 65%,
reflecting little drop-off compared to videos lasting
two or three minutes.44
One important consideration throughout the anima-
tion development process was the presence of different
priorities for researchers and the Public Health depart-
ments of WCC and CCC. There was a need to balance
the needs and aims of the public health professionals,
who wanted the animation to compliment other
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elements of their seasonal flu campaign, whilst ensuring
the integrity of the intervention and the theoretical
influence were maintained and not diluted.
Differing priorities of the parties involved led to
some time delays. There were project-related time con-
straints, and in order for the animation to be included
in the 2018/19 Public Health flu campaign, it needed to
be completed by a specified date. The design company
however, had no academic or campaign considerations,
and as a commercial company had other work ongo-
ing. This meant that the design company needed
encouragement to complete as quickly as possible.
Implications for practice and research
The animation has potential usefulness to the NHS. It
could be a way for midwives to disseminate informa-
tion about flu and the flu vaccination to pregnant
women, without impacting on consultation time, as it
could be a resource that is given to pregnant women to
look at outside of an appointment. It also has potential
usefulness for midwife practice. Furthermore, used
within a primary care setting such as a general practice
as part of routine flu vaccination communication could
further increase the access to the information within
the animation. As the animation was based on findings
of qualitative work with pregnant women,39 the infor-
mation contained within the animation is likely to be
consistent with questions or concerns that pregnant
women may have about flu and the vaccination.
Further research surrounding the implementation of
the animation into routine care is needed to establish
the effectiveness of the animation (related to Step 6 of
Intervention Mapping). The study authors are plan-
ning a future experimental study to test the effective-
ness of the animation. As well as ascertaining the
effectiveness of the intervention, this will provide valu-
able evidence, lacking in the risk literature, about the
relationship between risk and health behaviour.
Despite decades of research into risk appraisals, little
is known about their influence on changing health
behaviours, as much research to date consists of corre-
lational analysis, highlighting the need for more exper-
imental evidence.45
Conclusions
This article describes the development of an animation
that aims to increase the uptake of flu vaccination
amongst pregnant women. It is the first known inter-
vention to use an animation to target an increase in flu
vaccination uptake amongst pregnant women, using
risk and efficacy theory. Previous literature proposes
that risk and efficacy appraisals can change behaviour,
providing an evidence base for the animation.
The animation targets both risk and efficacy apprais-
als, which builds on previous interventions which often
only target risk appraisals. The Intervention Mapping
approach33 provided a systematic basis for the design
and the development of a theory-based intervention,
heavily influenced by consultation and collaboration
with pregnant women, midwives, clinicians and
Public Health professionals. This collaboration
increases the likelihood that the animation is appropri-
ate for pregnant women and strengthens the potential
usefulness of it.
Acknowledgements: The authors would like to thank
Warwickshire County Council and Coventry City Council for fund-
ing the costs of producing the animation, and all the pregnant
women, midwives, clinicians and Public Health Professionals in
taking the time to provide feedback and advice on the intervention
materials.
Contributorship: JP led the research, supported by KN, EB
and NI. EB. All authors contributed to the writing and revis-
ing of the manuscript.
Declaration of conflicting interests: The author(s) declared
no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.
Funding: The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or publi-
cation of this article: This work was completed as part of a
PhD studentship at Coventry University dated September
2015–September 2018. The animation design costs were
funded by Warwickshire County Council and Coventry
City Council Public Health Departments. Funding for publi-
cation of this paper was provided by the Open Access Fund
at the University of Warwick.
Guarantor: JEP.
ORCID iD: Joanne E Parsons https://orcid.org/0000-0002-
6542-8492
Peer review: This manuscript was reviewed by reviewers who
have chosen to remain anonymous.
References
1. Fell DB, Azziz-Baumgartner E, Baker MG, et al.
Influenza epidemiology and immunization during preg-
nancy: final report of a world health organization work-
ing group. Vaccine 2017; 35: 5738–5750.
2. Campbell H, Van Hoek AJ, Bedford H, et al. Attitudes to
immunisation in pregnancy among women in the UK
targeted by such programmes. Br J Midwifery 2015; 23:
566–573.
14 DIGITAL HEALTH
3. Joint Committee on Vaccination and Immunisation
(JCVI). Minute of the meeting held on Wednesday 6
October 2010, http://webarchive.nationalarchives.gov.
uk/ 20120907095400/http://www.dh.gov.uk/ab/JCVI/
DH_107556 (2010, accessed 9 April 2021).
4. Regan AK, Tracey L, Blyth CC, et al. A prospective
cohort study comparing the reactogenicity of trivalent
influenza vaccine in pregnant and non-pregnant
women. BMC Pregnancy Childbirth 2015; 15: 61.
5. Madhi SA, Cutland CL, Kuwanda L, et al. Influenza
vaccination of pregnant women and protection of their
infants. N Engl J Med 2014; 371: 918–931.
6. Public Health England. Seasonal influenza vaccine
uptake in GP patients: winter season 2018 to 2019.




1819.pdf (2019, accessed 9 April 2021).
7. Centre for Disease Control and Prevention (CDC).
Influenza vaccination among pregnant women–
Massachusetts, 2009–2010. MMWR Morb Mortal Wkly
Rep 2013; 62: 854–857.
8. Frew PM, Zhang S, Saint-Victor DS, et al. Influenza
vaccination acceptance among diverse pregnant women
and its impact on infant immunization. Hum Vaccin
Immunother 2013; 9: 2591–2602.
9. Laenen J, Roelants M, Devlieger R, et al. Influenza and
pertussis vaccination coverage in pregnant women.
Vaccine 2015; 33: 2125–2131.
10. O’Shea A, Cleary B, McEntee E, et al. To vaccinate or
not to vaccinate? Women’s perception of vaccination in
pregnancy: a qualitative study. BJGP Open 2018; 2.
11. Newby KV, Parsons J, Brooks J, et al. Identifying strat-
egies to increase influenza vaccination in GP practices: a
positive deviance approach. Fam Pract 2016; 33:
318–323.
12. Dexter LJ, Teare MD, Dexter M, et al. Strategies to
increase influenza vaccination rates: outcomes of a
nationwide cross-sectional survey of UK general practice.
BMJ Open 2012; 2: e000851.
13. Wright AJ. The impact of perceived risk on risk-reducing
behaviours. Health Psychol 2010; 111–121.
14. Rosenstock IM. Historical origins of the health belief
model. Health Educ Monographs 1974; 2: 328–335.
15. Rogers R. The impact of perceived risk on risk-reducing
behaviours. In: French DP, Kaptein A, Vedhara K,
et al. (eds) Health psychology. Oxford: Blackwell, 1983,
p.111.
16. Witte K. The impact of perceived risk on risk-reducing
behaviours. In: French DP, Kaptein A, Vedhara K, et al.
(eds) Health psychology. Oxford: Blackwell, 1992, p.111.
17. Brewer NT, Chapman GB, Gibbons FX, et al. Meta-
analysis of the relationship between risk perception and
health behavior: the example of vaccination. Health
Psychol 2007; 26: 136–145.
18. Sheeran P, Harris PR and Epton T. Does heightening
risk appraisals change people’s intentions and behavior?
A meta-analysis of experimental studies. Psychol Bull
2014; 140: 511–543.
19. Tannenbaum MB, Hepler J, Zimmerman RS, et al.
Appealing to fear: a meta-analysis of fear appeal effec-
tiveness and theories. Psychol Bull 2015; 141: 1178–1204.
20. Office of National Statistics. Internet access-households
and individuals, Great Britain: 2019, www.ons.gov.uk/
peoplepopulationandcommunity/householdc haracteris
tics/homeinternetandsocialmediausage/bulletins/interne
taccesshouseholdsandindividuals/2019 (2019, accessed 9
April 2021).
21. Pal K, Dack C, Ross J, et al. Digital health
interventions for adults with type 2 diabetes: qualitative
study of patient perspectives on diabetes self-
management education and support. J Med Internet
Res 2018; 20: e40.
22. Davies EB, Morriss R and Glazebrook C. Computer-
delivered and web-based interventions to improve depres-
sion, anxiety, and psychological well-being of university
students: a systematic review and meta-analysis. J Med
Internet Res 2014; 16: e130.
23. Griffiths SE, Parsons J, Naughton F, et al. Are digital
interventions for smoking cessation in pregnancy effec-
tive? A systematic review and meta-analysis. Health
Psychol Rev 2018; 12: 333–356.
24. Morrison D, Wyke S, Agur K, et al. Digital asthma self-
management interventions: a systematic review. J Med
Internet Res 2014; 16: e51.
25. Roberts AL, Fisher A, Smith L, et al. Digital
health behaviour change interventions targeting
physical activity and diet in cancer survivors: a systematic
review and meta-analysis. J Cancer Surviv 2017; 11:
704–719.
26. French DP, Cameron E, Benton JS, et al. Can commu-
nicating personalised disease risk promote healthy behav-
iour change? A systematic review of systematic reviews.
Ann Behav Med 2017; 51: 718–729.
27. French DP and Marteau TM. 2007. Communicating risk.
In Ayers S, Baum A, McManus C, et al. (eds) Cambridge
handbook of psychology, health and medicine. Cambridge:
Cambridge University Press. pp. 431–435.
28. Mevissen FE, Meertens RM, Ruiter RA, et al. HIV/STI
risk communication: the effects of scenario-based risk
information and frequency-based risk information on
perceived susceptibility to chlamydia and HIV. J Health
Psychol 2009; 14: 78–87.
29. Nisbett RE and Ross L. Human inference: Strategies and
shortcomings of social judgment. Epub ahead of print
1980. DOI: 10.2307/2184495
30. Loewenstein GF, Weber EU, Hsee CK, et al. Risk as
feelings. Psychol Bull 2001; 127: 267–286.
31. Public Health England. Seasonal flu vaccine uptake in
GP patients: final end of season data for 1 September
2018 to 28 February 2019 by local team and CCG,
www.gov.uk/government/statistics/seasonal-flu-vaccine-
uptake-in-gp-patients-winter-2018-to-2019 (2019,
accessed 9 April 2021).
32. Holliday N, Magee P and Walker-Clarke A. Reflections
on Creative Methodologies for Health Technology
Parsons et al. 15
Research, and the Iterative Process between Research
and Design. In: Proceedings of the 3rd European confer-
ence on design4health, Sheffield, 13–16 July 2015.
33. Eldredge LK, Markham CM, Ruiter RA, et al. Planning
health promotion programs: an intervention mapping
approach. Hoboken: John Wiley & Sons, 2016.
34. Fernandez ME, Ruiter RA, Markham CM, et al. Theory-
and evidence-based health promotion program planning:
intervention mapping. Front Public Health 2019; 7: 209.
35. Craig P, Dieppe P, Macintyre S, et al. Developing and
evaluating complex interventions: the new medical
research council guidance. BMJ 2008; 337: a1655.
36. Parsons JE, Newby KV and French DP. Do interven-
tions containing risk messages increase risk appraisal
and the subsequent vaccination intentions and uptake?
– a systematic review and meta-analysis. Br J Health
Psychol 2018; 23: 1084–1106.
37. Cameron LD. Conceptualizing and assessing risk percep-
tions: a self-regulatory perspective. In: National Cancer
Institute workshop on conceptualizing and measuring risk
perception, Washington DC, 13–14 February 2003.
38. Cameron LD. Illness risk representations and motiva-
tions to engage in protective behavior: the case of skin
cancer risk. Psychol Health 2008; 23: 91–112.
39. Parsons J. Changing risk and efficacy appraisals for flu
vaccination amongst pregnant women. PhD thesis,
https://pureportal.coventry.ac.uk/en/studentTheses/ch
anging-risk-and-efficacy-appraisals-for-flu-vaccination-
amongst (2019, accessed 9 April 2021).
40. Michie S, Richardson M, Johnston M, et al. The behav-
ior change technique taxonomy (v1) of 93 hierarchically
clustered techniques: building an international consensus
for the reporting of behavior change interventions. Ann
Behav Med 2013; 46: 81–95.
41. Carey RN, Connell LE, Johnston M, et al. Behavior
change techniques and their mechanisms of action: a syn-
thesis of links described in published intervention litera-
ture. Ann Behav Med 2019; 53: 693–707.
42. Gorman JR, Brewer NT, Wang JB, et al. Theory-based
predictors of influenza vaccination among pregnant
women. Vaccine 2012; 31: 213–218.
43. Webb TL and Sheeran P. Does changing behavioral
intentions engender behavior change? A meta-analysis
of the experimental evidence. Psychol Bull 2006; 132:
249–268.
44. WISTIA. How long should your next video be? https://
wistia.com/blog/optimal-video-length (2016, accessed
October 2017).
45. Weinstein ND, Rothman A and Nicolich M. Use of cor-
relational data to examine the effects of risk preceptions
on precautionary behaviour. Psychol Health 1998; 13:
479–501.
16 DIGITAL HEALTH
